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(54) INKJET RECORDING APPARATUS AND MANUFACTURING METHOD FOR 
FUNCTIONAL LIQUID APPLIED SUBSTRATE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an inkjet 
recording apparatus which can equalize the discharge 
amount of a functional liquid between nozzles, using 
simple operations and structures, and to provide a 
manufacturing method for a functional liquid applied 
substrate. 

SOLUTION: An inkjet recording apparatus (100) is 
provided with a plurality of nozzles (1 1 1) for discharging 
the functional liquid. The plurality of nozzles are divided 
into a plurality of groups which are fewer than the 
number of nozzles, and the discharge amount of the 
functional liquid discharged from the nozzles is controlled 
in each group. The grouping of the nozzles is performed, 
by dividing location on an inkjet head (1a) on which the 

nozzles are arranged into a plurality of areas, and allowing the nozzles belonging to each area 
to belong to one group. 
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* NOTICES * 

iTPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the ink jet type recording device characterized by controlling the discharge quantity of the 
functional liquid which it has two or more nozzles for carrying out the regurgitation of the functional 
liquid, and said two or more nozzles are divided into two or more groups fewer than the number of 
nozzles, and is breathed out from said nozzle for every group. 

[Claim 2] It is the ink jet type recording device which said functional liquid is ink in claim 1, and is 
characterized by the ability to manufacture a light filter. 

[Claim 3] It is the ink jet type recording device which said functional liquid is EL illuminant solution in 
claim 1 , and is characterized by the ability to manufacture an EL element substrate. 
[Claim 4] It is the ink jet type recording device which said functional liquid is an electric conduction 
particle distribution solution in claim 1, and is characterized by the ability to manufacture the substrate 
equipped with the electric conduction circuit pattern. 

[Claim 5] The ink jet type recording device characterized by belonging the nozzle which divides into 
two or more area the location on the ink jet head by which said two or more nozzles are arranged in any 
1 term of claim 1 thru/or claim 4, and belongs to each area to one group. 

[Claim 6] In any 1 term of claim 1 thru/or claim 5, the ink jet head by which said two or more nozzles 
are arranged It leads to the cavity prepared for said every nozzle, and each cavity. A reservoir common 
to each nozzle, Said reservoir is equipped with the feed hopper which supplies a functional liquid. Said 
two or more groups The ink jet type recording device characterized by having at least the 1st group who 
consists of a nozzle located near said feed hopper among said two or more nozzles, and the 2nd group 
who consists of a nozzle located in the distance from said feed hopper among said two or more nozzles. 
[Claim 7] The manufacture approach of the functional liquid grant substrate characterized by to carry 
out the regurgitation of said ftinctional liquid to each pixel which is the approach of manufacturing a 
functional liquid grant substrate with the ink-jet type recording device equipped with two or more 
nozzles in which the regurgitation [ a functional liquid ] is possible, divided two or more of said nozzles 
into two or more groups fewer than the number of nozzles, adjusted the wave of the signal which 
controls the regurgitation of the functional liquid from said nozzle for every group, and was formed on a 
substrate. 

[Claim 8] The manufacture approach of the functional liquid grant substrate characterized by belonging 
the nozzle which divides into two or more area the location on the ink jet head by which said two or 
more nozzles are arranged in claim 7, and belongs to each area to one group. 

[Claim 9] In any 1 term of claim 7 or claim 8, the ink jet head by which said two or more nozzles are 
arranged It leads to the cavity prepared for said every nozzle, and each cavity. A reservoir common to 
each nozzle, Said reservoir is equipped with the feed hopper which supplies a functional liquid. Said two 
or more groups The manufacture approach of the functional liquid grant substrate characterized by 
having at least the 1st group who consists of a nozzle located near said feed hopper among said two or 
more nozzles, and the 2nd group who consists of a nozzle located in the distance from said feed hopper 
among said two or more nozzles. 

[Claim 10] The manufacture approach of the device characterized by equipping any 1 term of claim 7 
thru/or claim 9 with the functional liquid grant substrate manufactured by the approach of a publication. 
[Claim 11] The manufacture approach of the electronic equipment characterized by using the electro- 
optic device manufactured by the approach according to claim 10. 

[Claim 12] The device characterized by equipping any 1 term of claim 7 thru/or claim 9 with the 
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functional liquid grant substrate manufactured by the approach of a publication. 
[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of devices, such as an 
electro-optic device which equipped the ink jet type recording device which can carry out the 
regurgitation of the functional liquids, such as ink and EL (electroluminescence) illuminant solution, to 
homogeneity, and the list with the manufacture approach of functional liquid grant substrates, such as a 
light filter used for a display, and an EL element substrate, and these functionality liquid grant substrate, 
or electronic equipment. 
[0002] 

[Description of the Prior Art] Introducing a functional liquid into each pixel divided and formed on the 
substrate as an approach of manufacturing the functional liquid grant substrate for indicating equipments 
on the bank with an ink jet method is known. This functional liquid grant substrate needs to make 
homogeneity discharge quantity of a functional liquid to each pixel as much as possible, and needs to 
make nonuniformity between pixels the minimum. 

[0003] In order to amend the variation in the ink discharge quantity between nozzles, controlling driver 
voltage is indicated by JP,1 1-5 8074, A based on the variation amendment data which measured 
beforehand and were created for every nozzle. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in above-mentioned JP,1 1-5 8074, A, in order to 
have to create amendment data for every nozzle, the activity for it had taken time and effort. Moreover, 
since it was necessary to have the control means of driver voltage independently for every nozzle, 
circuitry could not but become complicated. 

[0005] On the other hand, when [ that ] variation in discharge quantity does not have to be thoroughly 
set to 0, it is not necessary to have time and effort complicated as mentioned above and a configuration 
complicated as mentioned above. For example, in the EL element substrate of 64 gradation, with the EL 
element substrate of 16 gradation, **5% or less of thickness nonuniformity is further made into the 
target with the light filter **6% or less **3% or less **1 .5% or less at the EL element substrate of 32 
gradation, and the variation in the spreading thickness of a functional liquid grant substrate has a certain 
amount of tolerance. 

[0006] This invention aims at offering the manufacture approach of the ink jet type recording device 
which can equalize the discharge quantity of a functional liquid between nozzles with an easy procedure 
and an easy configuration, and a fijnctional liquid grant substrate. 
[0007] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, it has two or 
more nozzles for carrying out the regurgitation of the functional liquid, said two or more nozzles are 
divided into two or more groups fewer than the number of nozzles, and the ink jet type recording device 
of this invention is characterized by controlling the discharge quantity of the functional liquid breathed 
out from said nozzle for every group. Thus, the homogeneity of discharge quantity is securable between 
nozzles, simplifying selection and circuitry of correction value, since adjustment was made possible for 
every nozzle and every group. 

[0008] In the above-mentioned ink jet type recording device, said functional liquid is ink and 
manufactures a light filter. Moreover, in the above-mentioned ink jet type recording device, said 
functional liquid is EL emitter solution, and manufactures an EL element substrate. Said functional 
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liquid is an electric conduction particle distribution solution, and manufactures the substrate equipped 
with the electric conduction circuit pattern. 

[0009] In the above-mentioned ink jet type recording apparatus, it is desirable to belong the nozzle 
which divides into two or more area the location on the ink jet head by which said two or more nozzles 
are arranged, and belongs to each area to one group. When the nozzle which a location approaches uses 
that the regurgitation property approximated mutually is shown and applies the wave same about the 
nozzle belonging to the same area, discharge quantity equalization between nozzles can be attained 
effectively. 

[0010] In the above-mentioned ink jet type recording apparatus, moreover, the ink jet head by which 
said two or more nozzles are arranged It leads to the cavity prepared for said every nozzle, and each 
cavity. A reservoir common to each nozzle, Said reservoir is equipped with the feed hopper which 
supplies a functional liquid. The group of the; aforementioned plurality It is desirable to have at least the 
1 st group who consists of a nozzle located near said feed hopper among said two or more nozzles, and 
the 2nd group who consists of a nozzle located in the distance from said feed hopper among said two or 
more nozzles. The property in which the discharge quantity of ink is influenced by the distance from a 
feed hopper to a nozzle can be used, a group division of a nozzle can be performed according to the 
distance from a feed hopper, and regurgitation equalization between nozzles can be attained effectively. 
[001 1] Moreover, the manufacture approach of the functional liquid grant substrate of this invention 
divides into two or more groups fewer than the number of nozzles two or more of said nozzles of the 
ink-jet type recording device equipped with two or more nozzles in which the regurgitation [ a functional 
liquid ] is possible, adjusts the wave of the signal which controls the regurgitation of the functional 
liquid from said nozzle for every group, and is characterized by to carry out the regurgitation of said 
functional liquid to each pixel formed on the substrate. 

[0012] In the above-mentioned manufacture approach, it is desirable to belong the nozzle which divides 
into two or more area the location on the ink jet head by which said two or more nozzles are arranged, 
and belongs to each area to one group. 

[0013] In the above-mentioned manufacture approach, moreover, the ink jet head by which said two or 
more nozzles are arranged It leads to the cavity prepared for said every nozzle, and each cavity. A 
reservoir common to each nozzle, Said reservoir is equipped with the feed hopper which supplies a 
functional liquid. The group of the; aforementioned plurality It is desirable to have at least the 1st group 
who consists of a nozzle located near said feed hopper among said two or more nozzles, and the 2nd 
group who consists of a nozzle located in the distance from said feed hopper among said two or more 
nozzles. 

[0014] Moreover, the manufacture approach of the device of this invention is characterized by having 
the functional liquid grant substrate manufactured by the above-mentioned manufacture approach. 
[0015] Moreover, the device of this invention is characterized by having the functional liquid grant 
substrate manufactured by the above-mentioned manufacture approach. 
[0016] Moreover, the manufacture approach of the electronic equipment of this invention is 
characterized by using devices, such as an electro-optic device manufactured by the above-mentioned 
manufacture approach. 
[0017] 

[Embodiment of the Invention] It explains taking the case of the equipment and the approach of giving 
hereafter the ink which is an example of a functional liquid on a substrate as a gestalt of operation of this 
invention, and manufacturing a light filter. 

[001 8] (1 . Configuration of a manufacturing installation) Drawing 1 is the outline perspective view of 
the ink jet type recording device by 1 operation gestalt of this invention. As shown in drawing, the ink 
jet type recording apparatus 100 is equipped with the ink jet head group 1, the direction driving shaft 4 
of X, the direction guide shaft 5 of Y, a control unit 6, the installation base 7, the cleaning device section 
8, and a pedestal 9. 

[0019] The ink jet head group 1 is equipped with ink jet head la which carries out the regurgitation of 
the ink which is the functional liquid supplied from the ink tank which is not illustrated to each pixel 
from the nozzle (delivery). 

[0020] The installation base 7 makes the substrate 101 for light filters which should be manufactured by 
this manufacturing installation lay, and is equipped with the device which fixes this substrate to a criteria 
location. 

[0021] The direction drive motor 2 of X is connected to the direction driving shaft 4 of X. The direction 
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drive motor 2 of X is a stepping motor etc., and if the driving signal of X shaft orientations is supplied 
from a control unit 6, it will rotate the direction driving shaft 4 of X. If the direction driving shaft 4 of X 
is rotated, the ink jet head group 1 will move to X shaft orientations. 

[0022] The direction guide shaft 5 of Y is being fixed so that it may not move to a pedestal 9. The 
installation base 7 is equipped with the direction drive motor 3 of Y. The direction drive motor 3 of Y is 
a stepping motor etc., and if the driving signal of Y shaft orientations is supplied from a control unit 6, it 
will move the installation base 7 to Y shaft orientations. 

[0023] That is, the ink jet head group 1 can be moved to any location on the substrate 101 for light filters 
free by performing actuation of X shaft orientations, and actuation of Y shaft orientations. The relative 
velocity of the ink jet head 1 to the substrate 101 for light filters also becomes settled in control of the 
drive of each shaft orientations. 

[0024] A control device 6 is equipped with the actuation signal-control equipment 3 1 (after-mentioned) 
which supplies the signal for regurgitation control of an ink droplet to the ink jet head group 1. 
Moreover, the direction drive motor 2 of X and the direction drive motor 3 of Y are equipped with the 
head positional controller 32 (after-mentioned) which supplies the signal which controls the physical 
relationship of ink jet head group 1 a and the installation base 7. 

[0025] The cleaning device section 8 is equipped with the device which cleans the ink jet head group 1 . 
The cleaning device section 8 is equipped with the drive motor of the direction of Y which is not 
illustrated. By actuation of the drive motor of this direction of Y, the cleaning device 8 moves in 
accordance with the direction guide shaft 5 of Y. Migration of the cleaning device 8 is also controlled by 
the control unit 6. 

[0026] (2. Configuration of an ink jet head) Drawing 2 is the explanatory view of the structure of each 
.ink jet head 1 a which constitutes the ink jet head group 1 . It has a nozzle plate 1 1 0, the pressure room 
substrate 120, and a diaphragm 130, and ink jet head la is constituted, as shown in drawing. This head 
constitutes the piezo jet type head of a form on demand. 

[0027] The pressure room substrate 120 is equipped with the cavity (pressure room) 121, the side 
attachment wall (septum) 122, the reservoir 123, and the introductory way 124. The cavity 121 serves as 
space stored in order to carry out the regurgitation of the ink formed by etching substrates, such as 
silicon. The side attachment wall 122 is formed so that it may divide between cavities 121. The reservoir 
123 serves as passage for filling ink to each cavity 121. The introductory way 124 is formed in each 
cavity 121 possible [ installation of ink ] from the reservoir 123. in addition, configurations, such as a 
cavity 121, boil many things with an ink jet method and are deformable. For example, it may be the 
kayser (Kyser) form of a superficial configuration, or the Zoltan (Zoltan) form of a cylindrical shape is 
sufficient. 

[0028] A nozzle plate 1 10 is stuck on one field of the pressure room substrate 120 so that a nozzle 111 
may be arranged in the location corresponding to each of the cavity 121 prepared in the pressure room 
substrate 120. It is also possible for the number of nozzles 111 not to be limited to the thing of a graphic 
display, for example, to consider as 1 train 32 nozzle. The pressure room substrate 120 which stuck the 
nozzle plate 1 10 is further dedicated to a case 125, and constitutes ink jet head la. 
[0029] A diaphragm 130 is stuck on the field of another side of the pressure room substrate 120. The 
piezo electric crystal component (not shown) is prepared in the part corresponding to the location of 
each cavity 121 of a diaphragm 130, respectively. Moreover, a feed hopper (not shown) is prepared in 
the part corresponding to the location of the reservoir 123 of a diaphragm 130, and supply to the 
pressure room substrate 120 interior of it is attained at it in the ink stored in the ink tank which is not 
illustrated. 

[0030] Two or more nozzles 1 1 1 are divided into two or more groups fewer than the number of nozzles 
1 1 1 . In more detail, the location on ink jet head 1 a by which two or more nozzles 1 1 1 are arranged is 
divided into two or more area, and the nozzle belonging to each area of two or more of these area 
belongs to one group. These groups have in more detail what consists of a nozzle group located near the 
feed hopper, and the thing which consists of a nozzle group located in the distance from a feed hopper. 
About the nozzle belonging to the same group, ink is breathed out by the control signal of a same 
waveform, and this control signal can be adjusted for every group. 

[0031] (3. Configuration of a control system) Drawing 3 is the block diagram showing the configuration 
of the control system of the above-mentioned ink jet type recording apparatus 100. The control system 
of the ink jet type recording device 100 is equipped with the actuation signal-control equipment 31 and 
the head positional controller 32 which consist of computers, such as a personal computer. 
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[0032] Actuation signal-control equipment 31 outputs two or more kinds of waves for driving ink jet 
head la. Moreover, actuation signal-control equipment 31 outputs the bit map data in which it is shown 
whether thfc regurgitation of which ink is carried out to each pixel of a light filter among R, G, and B. 
[0033] Actuation signal-control equipment 31 is connected with the analog amplifier 33 in the timing- 
control circuit 34. The analog amplifier 33 is a circuit which amplifies the wave of the above-mentioned 
two or more classes. The timing-control circuit 34 is a circuit which builds in a clock pulse circuit and 
controls the regurgitation timing of ink according to the above-mentioned bit map data. 
[0034] Both the analog amplifier 33 and the timing-control circuit 34 are connected to a junction circuit 
35, and a junction circuit 35 is connected to the actuation wave-selection circuit 36. A junction circuit 35 
transmits the signal outputted from the analog amplifier 33 to the actuation wave-selection circuit 36 
according to the timing signal outputted from the timing-control circuit 34. 

[0035] The actuation wave-selection circuit 36 is a circuit which chooses the wave which controls the 
ink regurgitation from ink jet head la among the waves of the above-mentioned two or more classes, and 
is transmitted to ink jet head la. Two or more nozzles with which ink jet head la is equipped are divided 
into a number smaller than the number of nozzles of 'groups, and one wave per each group is chosen. It is 
set up to the actuation wave-selection circuit 36 based on the data of the ink discharge quantity from 
each nozzle of ink jet head la measured beforehand about each group which wave is chosen among the 
waves of the above-mentioned two or more classes. 

[0036] Drawing 4 is drawing showing an example of distribution of the ink discharge quantity of each 
nozzle in the above-mentioned ink jet head. An axis of abscissa is the nozzle number attached according 
to the array of two or more nozzles with which ink jet head la was equipped, and an axis of ordinate is 
the discharge quantity per [ which is breathed out from each nozzle ] one drop of ink (ng), when the 
same actuation wave is used, in order to carry out the regurgitation of the ink from each nozzle. 
[0037] One feed hopper which supplies ink is prepared in the reservoir common to each nozzle at this 
ink jet head, and that feed hopper is located near nozzle No. 8- 15. As shown in drawing, near a feed 
hopper, there is little ink discharge quantity and it is in the inclination for ink discharge quantity to 
increase, near [ distant from a feed hopper ] ends. 

[0038] Therefore, what is necessary is to be located near the ends of an ink jet head, to choose the wave 
which stops discharge quantity about a nozzle far from a feed hopper, to be located near a center, and 
just to choose a wave which makes [ many ] discharge quantity about the nozzle near a feed hopper. 
Thus, even if it does not derive the amount of amendments about the thing which are considered to have 
the regurgitation inclination which divides into two or more area the location in which the inclination 
which discharge quantity fluctuates with the location of a nozzle is used for, and each nozzle is prepared, 
and is approximated mutually and for which a wave is opted for every area, then each nozzle, the 
variation in discharge quantity can fully be suppressed and it can realize with the easy configuration also 
in equipment. 

[0039] The head positional controller 32 is a circuit which controls the physical relationship of ink jet 
head la and the installation base 7 (and substrate for light filters laid in this), it cooperates with actuation 
signal-control equipment 31, and it is controlled so that the ink breathed out from ink jet head la arrives 
at the predetermined location on the substrate for light filters. The head positional controller 32 is 
connected to the X-Y control circuit 37, and the information about a head location is transmitted to this 
X-Y control circuit 37. 

[0040] It connects with the direction drive motor 2 of X, and the direction drive motor 3 of Y, and the X- 
Y control circuit 37 transmits the signal which controls the location of ink jet head la of X shaft 
orientations, and the location of the installation base 7 of Y shaft orientations based on the signal from 
the head positional controller 32 to the direction drive motor 2 of these X, and the direction drive motor 
3 of Y. 

[0041] (4. Configuration of a functional liquid grant substrate) Drawing 5 is the elements on larger scale 
of the light filter which is the functional liquid grant substrate manufactured by the manufacturing 
installation and the manufacture approach concerning the above-mentioned operation gestalt. Drawing 5 
(a) is a top view and drawing 5 (b) is the B-B ! line sectional view of drawing 5 (a). A part of hatching of 
each part of a sectional view is omitted. 

[0042] As shown in drawing 5 (a), a light filter 200 is equipped with the pixel 13 located in a line in the 
shape of a matrix, and the boundary line of a pixel and a pixel is divided by the partition 14. One ink of 
red (R), green (G), and blue (B) is introduced into each of pixels 13. Although arrangement of red, 
green, and blue was considered as the so-called delta array in this example, arrangement of others, such 
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as a stripe array and a mosaic array, is sufficient. 

[0043] As shown in drawing 5 (b), the light filter 200 is equipped with the substrate 12 of translucency, 
and the partition 14 of protection-from-light nature. The part (removed) in which the partition 14 is not 
formed constitutes the above-mentioned pixel 13. The ink of each color introduced into this pixel 13 
constitutes the coloring layer 20. The overcoat layer 21 and the electrode layer 22 are formed in the top 
face of partition 14 and the coloring layer 20. 

[0044] (5. The manufacture approach of a functional liquid grant substrate) Drawing 6 is the production 
process sectional view of the above-mentioned light filter. A part of hatching of each part of a sectional 
view is omitted. Based on this drawing, an example of the manufacture approach of a light filter is 
explained concretely. 

[0045] (5-1. bank formation and surface treatment process) After it washes the front face of the 
transparence substrate 12 which consists of 0.7mm of thickness, 38cm long, and 30cm wide alkali free 
glass to heat concentrated sulfuric acid by the penetrant remover which added hydrogen peroxide 
solution 1% of the weight and it carries out a rinse to it with pure water, air desiccation is performed and 
a clean surface is acquired. The chromium film is formed in this front face by an average of 0.2- 
micrometer thickness by the spatter, and metal layer 16' is obtained ( drawing 6 : SI). 
[0046] After drying this substrate for 5 minutes at 80 degrees C on a hot plate, a photoresist layer (not 
shown) is formed in the front face of metal layer 16' with a spin coat. The mask film which drew the 
necessary matrix pattern configuration is stuck on this substrate front face, and it exposes by ultraviolet 
rays. Next, this is immersed in the alkali developer which contains a potassium hydroxide at 8% of the 
weight of a rate, the photoresist of an unexposed part is removed, and patterning of the resist layer is 
carried out. Then, etching clearance of the exposed metal layer is carried out with the etching reagent 
which uses a hydrochloric acid as a principal component. Thus, the protection-from-light layer (black 
matrix) 16 which has a predetermined matrix pattern can be obtained ( drawing 6 : S2). The thickness of 
the protection-from-light layer 16 is about 0.2 micrometers. Moreover, the width of face of the 
protection-from-light layer 16 is about 22 micrometers. 

[0047] On this substrate, photopolymer constituent 17 1 of further the transparence acrylic of a negative 
mold is too applied with a spin coat method ( drawing 6 : S3). After carrying out prebake of this for 20 
minutes at 1 00 degrees C, ultraviolet-rays exposure is performed using the mask film which drew the 
predetermined matrix pattern configuration. Spin desiccation is carried out, after it develops the resin for 
an unexposed part with an alkaline developer too and it carries out a rinse with pure water. By 
performing after-bake as the last desiccation for 30 minutes at 200 degrees C, and stiffening the resin 
section enough, the bank layer 17 is formed and the partition 14 which consists of a protection-from- 
light layer 16 and a bank layer 17 is formed ( drawing 6 : S4). The thickness of this bank layer 17 is 2.7 
micrometers on an average. Moreover, the width of face of the bank layer 17 is about 14 micrometers. 
[0048] In order to improve the ink wettability of the coloring stratification field (especially exposed 
surface of a glass substrate 12) divided in the protection-from-light layer 16 and the bank layer 17 which 
were obtained, dry etching, i.e., atmospheric pressure plasma treatment, is performed. High tension is 
specifically impressed to the mixed gas which added oxygen to helium 20%, a plasma ambient 
atmosphere is formed in an etching spot within an atmospheric pressure, the bottom of this etching spot 
is passed and a substrate is etched. 

[0049] (Introductory process of a 5-2. functionality liquid) Next, the ink which is a functional liquid is 
introduced with an ink jet method in the pixel 13 divided and formed by the partition 14 ( drawing 6 : 
S5). The precision head which applied the piezo piezo-electric effect to the ink jet type recording head is 
used, and ten drops of minute ink droplets are selectively flown for every coloring stratification field. 
Drive frequency sets 14.4kHz, i.e., regurgitation spacing of each ink droplet, as 69.5 microseconds. The 
distance of a head and a target is set as 0.3mm. For generating prevention of the fission stray drop called 
from a head the flight rate to the coloring stratification field which is a target, flight deflection, and a 
satellite, the wave (an electrical potential difference is included) which drives not only the physical 
properties of ink but also the piezo-electric element of a head is important. The wave which drives an 
ink jet head is transmitted to an ink jet head through actuation signal-control equipment 3 1, the analog 
amplifier 33, a junction circuit 35, and the actuation wave system selection circuitry 36 as mentioned 
above. 

[0050] Drawing 7 is a wave graph which shows the example of two or more kinds of signal wave forms 
where it is inputted into the above-mentioned actuation wave-selection circuit 36. An axis of abscissa is 
time amount (microsecond), and an axis of ordinate is a difference (V) with the minimum value of 
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applied voltage. Four kinds of wave [ each ] shown here is called pull push pull mold, draws ink in a 
meniscus and attenuates an oscillation of a meniscus for ink rapidly in the phase (push) of raising the 
electrical potential difference of the 2nd step, in the phase (pull) of dropping the electrical potential 
difference of the 1st step, in discharge and the step [ 3rd ] phase (pull) of dropping an electrical potential 
difference again. Here, four kinds of waves are generated so that the difference (Vh) of the maximum of 
applied voltage and the minimum value may be set to 19V, 19.5V, 20V, and 20.5V, respectively, as 
shown in drawing. If Vh is made low, ink discharge quantity will become small, and if Vh is made high, 
ink discharge quantity will become large. In this way, the discharge quantity of ink is controlled by 
height of an electrical potential difference. 

[0051] The actuation wave-selection circuit 36 chooses the wave which controls the ink regurgitation 
from ink jet head la among [ the four above-mentioned kinds of] waves, and transmits it to ink jet head 
la. Especially 32 nozzles with which ink jet head la is equipped are divided into seven pieces, seven 
pieces, six pieces, six pieces, and six groups [ a total of five ], and choose a per [ each group / of one 
each ] wave. 

[0052] Drawing 8 is the graph which showed the data before amendment and after amendment about ink 
discharge quantity per drop from each nozzle in ink jet head la of this operation gestalt. The nozzle 
number and axis of ordinate to which the axis of abscissa was temporarily given according to the array 
of each nozzle are the discharge quantity per drop from each nozzle (ng). The polygonal line of a 
continuous line showed the data before amendment, and the polygonal line of a dotted line showed the 
data after amendment. In addition, the discharge quantity per one drop of ink was computed based on the 
speed of the ink droplet breathed out from the nozzle. 

[0053] Before amendment, the actuation wave of Vh=20V was used among [ the four above-mentioned 
kinds of] waves about all nozzles. Consequently, the ink discharge quantity from each nozzle was about 
17.6 ng(s) (nozzle No. 16) in about 19.5 ng(s) (nozzle No. 32) and min at the maximum. The amount 
variation of ink was **6.0%. 

[0054] In order to amend this amount variation of ink, Vh of the ink regurgitation control signal from the 
group of nozzle No.8-No.14 was set to 20.5V, Vh of the ink regurgitation control signal from the group 
of nozzle No.21-No.26 was set to 19.5V, Vh of the ink regurgitation control signal from the group of 
nozzle No.27-No.32 was set to 19V, and it was referred to as 20V as it is about other nozzles. 
Consequently, the ink discharge quantity from each nozzle was set to about 18.6 ng(s) (nozzle No.24) at 
the maximum, and was set to about 17.6 ng(s) (nozzle No. 16) by min. The amount variation of ink has 
been improved to **2.9%. 

[0055] Moreover, although the variation in the flying speed of the ink droplet breathed out from the 
nozzle was **10% before amendment, after amendment was **5%. Thus, since it was hard coming to 
generate an impact location gap of an ink droplet even if it accelerated the passing speed of an 
installation base, when the flying speed of an ink droplet equalized, it became possible to raise a 
manufacture rate. 

[0056] By the wave chosen as mentioned above, three colors of red, green, and blue are simultaneously 
applied for an ink droplet, and ink is applied to a predetermined color scheme pattern. As ink, after 
making polyurethane resin oligomer distribute an inorganic pigment for example, a cyclohexanone and 
butyl acetate are added as a low boiler, butyl carbitol acetate is added as retarder thinner, 0.01 % of the 
weight of non-ion system surface active agents is further added as a dispersant, and what was made into 
six to 8 centipoise viscosity is used. 

[0057] (5-3. desiccation / hardening process) Next, the applied ink is dried. First, after leaving it in a 
natural ambient atmosphere for 3 hours and setting the ink layer 19, it heats for 40 minutes on a 80- 
degree C hot plate, finally it heats for 30 minutes at 200 degrees C in oven, hardening processing of the 
ink layer 19 is performed, and the coloring layer 20 is obtained ( drawing 6 : S6). 
[0058] The overcoat layer 21 which carries out the spin coat of the transparence acrylic resin coating to 
the above-mentioned substrate, and has a smooth side is formed. Furthermore, the electrode layer 22 
which consists of ITO (Indium Tin Oxide) is formed in this top face by the necessary pattern, and it 
considers as a light filter 200 ( drawing 6 : S7). 

[0059] (6. Configuration of a display) Drawing 9 is the sectional view of the color liquid crystal display 
which is an electro-optic device manufactured by the manufacture approach of 1 operation gestalt of this 
invention. A part of hatching of each part of a sectional view is omitted. Since the light filter 200 
manufactured by the above-mentioned approach is used for this color liquid crystal display 300, the 
discharge quantity of a functional liquid is equalized between pixels, the thickness of the functional 
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liquid after desiccation and hardening becomes uniform between pixels, and it can display the good 
image of image quality. 

[0060] This color liquid crystal display 300 combines a light filter 200 and the opposite substrate 338, 
and is constituted by enclosing the liquid crystal constituent 337 among both. The TFT (thin film 
transistor) component (not shown) and.the pixel electrode 332 are formed in the field inside one 
substrate 338 of a liquid crystal display 300 in the shape of a matrix. Moreover, the light filter 200 is 
installed so that red, green, and the blue coloring layer 20 may arrange as another substrate in the 
location which counters the pixel electrode 332. 

[0061] The orientation film 326 and 336 is formed in each field where a substrate 338 and a light filter 
200 counter. Rubbing processing is carried out and these orientation film 326 and 336 can make a liquid 
crystal molecule arrange in the fixed direction. Moreover, polarizing plates 329 and 339 have pasted the 
field of the outside of a substrate 338 and a light filter 200, respectively. Moreover, generally as a back 
light, the combination of a fluorescent light (not shown) and a scattered plate is used, and it displays by 
operating the liquid crystal constituent 337 as an optical shutter to which the permeability of back light 
light is changed. 

[0062] In addition, by this invention, an electro-optic device is not limited to the above-mentioned color 
liquid crystal display, for example, the electro-optic device using various electro-optics means, such as 
small television using the thin Braun tube or a thin liquid crystal shutter etc., EL indicating equipment, a 
plasma display, a CRT display, and the FED (Field Emission Display) panel, can be used for it. 
[0063] (7. Configuration of electronic equipment) Drawing 10 is the perspective view of the note type 
personal computer which is electronic equipment manufactured by the manufacture approach of 1 
operation gestalt of this invention. Since the above-mentioned color liquid crystal display 300 is used for 
this personal computer 500 as a display, the discharge quantity of a functional liquid is equalized 
between pixels, the thickness of the functional liquid after desiccation and hardening becomes uniform 
between pixels, and it can display the good image of image quality. 

[0064] As shown in drawing, a liquid crystal display 300 is contained by the case 510, and it is 
constituted so that the viewing area of a liquid crystal display 300 may be exposed from the opening 511 
formed in this case 510. Moreover, the personal computer 500 is equipped with the keyboard 530 as the 
input section. 

[0065] This personal computer 500 is constituted including the status signal generation section which 
consists of a circuit where the sources of a display information output, display information processing 
circuits, clock generation circuits, etc. are various, a power circuit which supplies power to those 
circuits, although not illustrated besides a liquid crystal display 300. A display image is formed by 
supplying the status signal generated by the status signal generation section based on the information 
inputted into the liquid crystal display 300 from the input section 530. 

[0066] As electronic equipment by which the electro-optic device concerning this operation gestalt is 
incorporated, various electronic equipment, such as the video tape recorder of not only a personal 
computer but a pocket mold telephone, an electronic notebook, a pager, a POS terminal, an IC card, a 
minidisc player, a liquid crystal projector and an engineering workstation (EWS), a word processor, 
television, a viewfinder mold, or a monitor direct viewing type, an electronic calculator, car navigation 
equipment, equipment equipped with the touch panel, a clock, and a game device, is mentioned. 
[0067] (Example besides 8.) The functional liquid grant substrate manufactured by the manufacturing 
installation and approach of this invention may be not only the above-mentioned light filter but an EL 
element substrate again. In this case, EL emitter solution is used as a functional liquid. 
[0068] Moreover, the functional liquid grant substrate manufactured by the manufacturing installation 
and approach of this invention may be a substrate with which the electric conduction circuit pattern was 
formed. In this case, the electric conduction particle distribution solution which melted to the solvent the 
dispersant for making homogeneity distribute the binder for combining the thing and fine particles which 
used as fine particles the matter which has conductivity, such as Au(gold), Ag (silver), Cu (copper), Pt 
(platinum), and Pd (palladium), as a functional liquid, for example, and fine particles etc. is used. 
[0069] And an electric conduction particle distribution solution is applied using the ink jet head of this 
invention so that a desired electric conduction circuit pattern may be formed on a substrate. The 
functional liquid is dried and solidified after that, and an electric conduction circuit pattern is formed. 
[0070] Moreover, you may be the substrate with which the memory which consists of a substrate with 
which the semiconductor device was formed, and a semiconductor device as a functional liquid grant 
substrate was formed. In this case, the solution containing an inorganic semiconductor material, an 
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organic-semiconductor ingredient, a conductive polymer, a ferroelectric ingredient, etc. is used as a 
functional liquid. 

[0071] Moreover, as a functional liquid grant substrate, you may be the substrate used as a sample of 
gene analysis. In this case, as a functional liquid, the solution containing protein or a deoxyribonucleic 
acid (DNA) is used. 

[0072] Moreover, you may be the substrate which constitutes electron devices including the substrate 
which constitutes the electron gun of a display as a functional liquid grant substrate. In this case, the 
solution which contains a carbon nanotube as a functional liquid is used. 

[0073] Moreover, you may be the substrate which constitutes the catalyst or field emission display 
(FED) used for the catalyst or non-electric-field plating of a fuel cell as a functional liquid grant 
substrate. In this case, as a functional liquid, the solution containing noble metals and a noble-metals 
salt, or its oxide is used. 

[Effect of the Invention] According to this invention, the manufacture approach of the ink jet type 
recording device which can equalize the discharge quantity of a functional liquid between nozzles with 
an easy procedure and an easy configuration, and a functional liquid grant substrate can be offered. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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K»J»««3 2f4. X-YMHHHK3 7lC««**Lr*3 
[0 0 4 0] X-Y^JWlHlgS3 7 14, X^ftfEI^-* 

2 £ Y^^ttf^e—^ 3lcgsfi*£;ix, rtibx^ii 
*r-* 2*Jj;t^Y*r6]re«i^-^ 3C^lt, ^Klt 
BWJWSB3 2a>fcO«#KS^-C, Xffc^ftcTM^ 
S^cy h^-/ Kl a<D{fc«:*3j;tfY(A#fi<0ttB^7O 
ffill«r»J«l+6«#*aS«-*-*. 
[0 04 1 ] ( 4 . «tttt«(*:{<t4X«o«IA) (3 5 
14, ±IEXJK»fli^«da(ikjBllAtJ e BiB#£lcJ:!9a( 
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#t£*ia-?£>5o EI 5 (a) «5pD5E|-C*> «9 . El 5 
(b) f4IS5 (a) COB-B' j»»r©E|-efc-6o #f®U 

«-»^y^-^^4-««P»L-CV^ 0 
[0 0 4 2] 125 (a) C/T^SJ:^:, ^7-7^ 

/v* 2 o o i4, t h y t *mz.%Lktmn \ 3 
Mmtmmv>m&te> i±mr> 1 4u:j;oTizi3Db*vc^ 
a 0 mm 1 3(7)ioio[c{4, * (r) , m (o , w 

(b) (ov>i*ti^(0^ v*a*WA£*x-o*5o ro^jt? 
I4SU W©e«*r^fr*a , 7 tf A^E*ij& Lfctfs, * 

[0 0 4 3] H15 (b) lO^£tt6 £ ? (C x ^7-7>f 
/V* 2 0 0*4, Sfttt^SKl 2 «5tet£tf>tt«J 0 1 

4 £«HjBx.Tl^a o ffi309 1 4&Ml&£tlX^tg:^ (» 

£&#I4, ±KM*1 3«r«*-r^ 0 roo®^ 
1 3 |£*A $ fr/c^cTM V * I4*£jf 2 0 
6o ttWQ 1 4#t/»fe«2 0C7>±®|C|4, ah— a 
— hJl 2 1 St/lil 2 2 **7|gjS&ftT^£. 
[0 0 4 4] ( 5 . «HBtt«flc#4hX«oHtt#K) m 

[0 0 4 5] (s-i. /<y^M^^Wlig) 

^JfiO. 7 mm, fcT 3 8 c m, i3 0cm(7)lT^ 
30 Kff-C^jS L, ^JS® 1 6 J «r#S (H 6 : S 1 ) . 

[0 0 4 6] r^ss^yh/u-hl^ 8 0t:-c 

5 4>mi«i»s*fc«, &mmi 6' co^sid, ^t-^n 

40 ^r^^^>-^!^*-r5 0 ^co J: 9 LT^r^co-^ h 
1 6 S (16 :S2) o £%je 1 6 O 

. 1*1*4, fei-t 2 2 m m-C£><5 0 

[0047] rcostR±f^ $ p>i-*^aw7^ y 
>u*o««tt»Miart« i 7 1 *^j4 5^tr^3-s& 

-C^-T5 i6:S3) fl Ztlfr 1 0 0tt*2 05>^ 
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^^$:2 0 0tt3 0Mm\ wntn 

£-HHI<b£-£5r £lcfc!9, s<^?mi 7tm^ 
tl, MftS 1 6RU<s<>?m 1 7*»P>*6tt§3 9 1 4*s 
Mf&ZtlZ W6 : S4) fl Z(DsO?m 1 7 WJK/P 
tt, ¥#JT*2. 7/im-Cfo6 0 ^y^fl 7<Z>« 

tt, *5.fc-fc 1 4 /i mTfcio 

[0 0 4 81 »bttfcie3t» 1 6*5«fcl>Vi;^JI 1 7T' 
Eli$ftfc*feJB^j5!c«« (#K#7:*g*£l 2<D^tB 

[0 0 4 9] ( 5 - 2 . «fiitti«flTO3»AXg) 

14»#^*>4>f y h*SWc J: «9 WAi" 

£ (H6 :S5) . 'f^^xyhSa^KI:!!, 

STOMKSctt 1 4. 4 kHz, -T*i3*>, 

"nhwrawstt6 9. 5/*wcHft-j-a 0 ^yKt^-y y 

left, ^ ^'^coWttttt £ <t KOf ^VsH^-SriE 

Wi-tZ&B («ffi«r«W #as-e*>*. i?*- v 

»I3i, t^d^t^xs 3, W8IU8&3 5, j§eDj& 

[0 0 5 0] B 7 (4, ±IE^»ft^a«lH]K 3 6 CA^] 
^ (V) r r (O^ £ ftfc 4 

m2®m<Dnf£&±&isitzfki% (X* 

£ft'Mt i«l (Vh) ds-ttu-etti 9 V, 19. 5 
v, 20V, 20. 5Vt45J;5lc4iao«M4 

[oo5i] mm&j&m$im& 3 6 « % 4 sigo^ 
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mm-fZ>. mc* V^y Kl al:ix.P,n 

T^<5 3 2i^y X/Ufi, 7fi, 7ffl, 6®, 6<®, 6 
fflwW-5Xyu— X^Jtbtt, *X^-X*co#-tix^ 

[0 0 5 2] i8(t **SS»8ro>fy^ >?xy h — y 

Kl atcjott6#yX/U*^(7)l^fefc«9^V^Bi:tt3a 
-C*£>5o ttNtt* *yX/KOi2^Jjc«oT{S^$tbfc 

yx^#-^ x ^$4f4, ^/XA^b^i^fcfcO^ettt} 

10 ft (ng) -Cfc6o MlEi!fJ<7)-r-*|i, SMftotfrtbiR-C 

*5, so*? iffi3bfz*xD!±mmtti, yx/u^e>ptffl$n 

[0 0 5 3] HHEtff-Ctt, f^twyX/Wcotr, ±15 

9. 5 n g (/X/UNo. 3 2), */h"C#n 7. 6 n 
g (yXyUNo. 16) "Cfcofco -r>^S^<^^^r 
tt % ±6. 0%-C&ofc 0 
20 [0 0 5 4] ^CO^>^l:^^^^$rSiE'r6 7t^, 7 
X/l^No. 8-No. 1 4 <D9*J\>>— X?!>» b <0"f > ? 
fflfflim^OV h & 2 0. 5V^L, y X/UN o . 21- 
No. 2 6<^X/W— X^^C0^^^B±tf3^JfflJ<S-^OVh 
^Tl9. 5Virb, yX/UNo. 2 7 —No. 3 2 CD 7* 

^(DftHc^y X/^t^oV>Ti4-^^^^ 2 OVi: 

ft*, £yX/ua><b<7M v^^ttufttt, »*-cj»i 8. 

6 n g ( / X/UN o . 2 4), */h"Cj|l«3 17. 6 n g 
(/XA-No. 16) kteotZo <09&'*7y*tl* % 
30 ±2. 9%tCflfeS^tt/i. 

[0 0 5 5] l£fz s S Xsl'i)>b»km£1riti<<( >?ffi<Dm 

jE««±5%"C*>o^i 0 r^J: 9(c^^^j^(7)^tf5SS 

[0 0 5 6] ±IB^J: 5l-U-Cil^^^fc&^«cJ: >9, 
^V^I^, #^3^^IB]^|cm^UTm^^I2 

fe^^-vtc-r v^^ft^j-rs. ^^^^uxfi, ^j^l 

SrAnx:. .$^(c^^>^#@^^jo. 0iii%5r 
[0 0 5 7] (5-3. ftft • S^IS) i^lC, a^JL 

Itt^y^ii swt^f^y^^ofci, 8 or 
.<o#y hXu- o#fflAP!RU MCt-^y 
50 0 0tT?3 O^Wtt-fy^I 1 9«« 
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m^ff^x, m&mzotimbtiz me S6) 0 
[oo5 8] ±mmmc, mwr? v^mmmn***? 
h ^xw-mm^^-r^^— s<—^— hm 2 1 &m 

fijct^o £<b(^ C^ISICITO (Indium Tin Oxid 
e) *Pib&5mSJl2 2^1^^-VT'MIT, 7J 
^ — 74>V$ 2 0 0 (IH6 : S7) 0 

[0059] ( 6 . ^mm^mm m 9 fi, *3&^ . 

@3 0 0te, JilB^&tc^^^^tifc^^-^-r/i- 

* 2 0 0 £^-c^£<£>-e, a^^cop±ms^®^ 

&X$Z> 0 

[0 0 6 0] C^7-iM/TiI3 0 0li, 7J =7 — 
7^^ 200^ *tfa^ 3 3 8 t ZmfrG-tt. 
^^^M^1^3 3 7 ^itA"T6r ir^^«9tH^$tl 
TV^ 0 *&ll^=g®3 0 0(D—^<nmfc3 3 8 C7}F*Hl!j 
CO^fl, TFT (Ilh7^^) ^ (U^it 20 

6o t)9-^Si<btt, PJlif ®1 3 3 2 iCl*t 

ft-rsfctitc^ ff^^® 2 o^ia^u-rs £ 5k 

^7-7«{;^ 2 0 0/^l£g£tl,-CV^ o 

[0 0 6 1 ] 3 8 t*7 — 7 JJV? 2 0 0 <Dftfa 

TZ^tl^tKOmzi^ S2ftJ8l3 2 6. 3 3 6tfS7FM£ 
tlt^So rtl^^Ifir&]^3 2 6. 3 3 6(i7^^ 

t^6o M3 3 8ioJ;t>^7-7^;^2 00 

(D^mnmc^ ®ytm 329, 339 >^fteft^# 30 

^^Vt y*-£ LtK^it^) ^.t^XV^Zft 

[0 0 6 2] ft**, m^^Bfis *&WXte±m<n 

FED (Field Emission Display) /"^A^^^I 40 
[0 0 6 3] ( 7 . mT-^CO^) H 1 0 a s 
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[0 0 6 4] [gHCTj^Ti ^i^g!3 0 0|j:f 

#5 l oi^ifc*rt£n, ^ (DM ft 5 i o^Btfttstitzmn 

£fl 5 1 1 ^^^a^^g 3 0 0 CO^^^^^tiJ^^ 
£0\zffif&£tiX\,^Z) o £fc, /^yf/^yfa-^ 
5 0 011, A73gfl£ LTtO^~7jf— K5 3 0£{§*lT^ 

[0 0 6 5] :^-yt/^yta-nooit M 

B 0 H ^TgI3 0 OGDftUc, ^tS^ffi^l 

g3ootcf^> wx.tfA^j«Fi5 5 3 o^bA^^nyiiwa 

[0 0 6 6] *H»JgffiJc«5Kft3t^Kia*S«a^i&* 

-r\ ^-v^, poss*, 

ic#-h\ ^-t^^^u- -y % ran as*** 

£\ fci^xy^ry^^' ^-^^f-v-ay (E 
WS) , K^p-feyiK rut\ t^~7 7-<>^ 

[0067] (8. m<nmmm) *3bw^«jSS6 
[0068] ^w^iiassiia^ft^j:?)*! 

Ltlt Au (^) , Ag (i) , Cu 

m) , Pt (^7^^) , Pd fcjf*> 

[0 0 6 9] ^LT, »«±lcBfHo*«Ej»^^->' 

[0 0 7 0] ^fc, «tttt*(W+*»«fc U-Ctt. ¥^ 

[0 0 7 1 ] £/c, «ffitt«*«-#»4Ri: Lttt, Sfi 
JJzttMK (DNA) Sr-artP**RSrfflV^S a 
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[0072] mimm»#*msLk 
[0073] ^fc, mfe&mtttt^mmh utii, ^ 

7^;UKxvy^ 3 yf>f^7 P W (FED) 

m2] ^>?iSzr. y mi *m$L-rz>m*<r> 
[13] ±ib^ v^wmm^>wtsm<r>m 

m 5 ] ±iajiit*tt^«-6»a*ii&t^«3ft*ftjc 
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10 



20 



[IU 6 ] ±HE# 9-7 ^A-* 0>«aiXS»ffiB-O*> 
[El 8] ^SSlSWlB^^^^aiy h — y Kl a (c*5 

[IE! 9 ] *&w<n i gift^ffi(D»5g*jfetc «t r> mm* 
[mi o] *Kw<Dimnmm<Dmmj7mc&*)mm 

100 ^f^^x7 h^lESSfit 
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